Two stages of XRCC1 recruitment and two classes of XRCC1 foci formed in response to low level DNA damage induced by visible light, or stress triggered by heat shock.
Induction of local photosensitised DNA damage has been used to study recruitment of repair factors, spatial organisation and subsequent stages of the repair processes. However, the damage induced by a focused laser beam interacting with a photosensitiser may not fully reflect the types of damage and repair encountered in cells of an animal under typical conditions in vivo. We report on two characteristic stages of recruitment of XRCC1 (a protein engaged in BER and SSB repair pathways), in response to low level DNA damage induced by visible light. We demonstrate that, when just a few DNA breaks are induced in a small region of the nucleus, the recruited XRCC1 is initially distributed uniformly throughout this region, and rearranges into several small stationary foci within minutes. In contrast, when heavy damage of various types (including oxidative damage) is induced in cells pre-sensitized with a DNA-binding drug ethidium bromide, XRCC1 is also recruited but fails to rearrange from the stage of the uniform distribution to the stage of several small foci, indicating that this heavy damage interferes with the progress and completion of the repair processes. We hypothesize that that first stage may reflect recruitment of XRCC1 to poly(ADP-ribose) moieties in the region surrounding the single-strand break, while the second-binding directly to the DNA lesions. We also show that moderate damage or stress induces formation of two types of XRCC1-containing foci differing in their mobility. A large subset of DNA damage-induced XRCC1 foci is associated with a major component of PML nuclear bodies--the Sp100 protein.